ESTRO 35 2016 ______________________________________________________________________________________________________ prediction of radiation-induced changes in lung density on follow-up CT can be of help with differential diagnosis. The goal of this work was to develop a Normal Tissue Complication Probability (NTCP) model for voxel by voxel prediction of changes in lung density on CT scans of patients treated with IMRT.
Results:
The dose giving an increase of 0.5 RED estimated from fitting of lung density changes was D0.5 = 99.5 Gy (95%CI = 84.0-114.9 Gy). Slope of dose response, m, was 0.338 (95%CI = 0.296-0.380). The correlation test shows that predicted and measured RED changes were statistically strongly correlated (p<0.001).
Conclusion:
The model describes well the change in RED in follow-up CT scans of IMRT patients and can be used to generate maps of predicted RED to be visualized on follow-up CT scans, as a support for differential diagnosis between benign changes from progression or recurrence.
PO-0877
Baseline CT image and isodose shape features improve prognostic models for dyspnea after RT in NSCLC G. Defraene Purpose or Objective: Lung toxicity prediction models currently rely on dosimetric factors as mean lung dose (MLD) or V20 (volume of lung receiving more than 20 Gy), and clinical factors (e.g. age, smoking history). With a consistently reported area under the curve (AUC) around 0.6 these models are limited in discriminating between low-and high-risk patients before treatment. The present study aims at designing a better prognostic model by broadening the search for prognostic factors using a radiomics approach both on the imaging and dosimetric level. For this, CT image features of lung tissue and isodose shape measures were explored to predict the endpoint of dyspnea.
Material and Methods: 80 stage I-IV non-small cell lung cancer patients were included. Prescription dose was 66Gy, in fractions of 2.75 Gy sequentially or 2 Gy concurrent with chemotherapy. Maximal increase in CTCAE 4.0 dyspnea score in the first 6 months after the end of radiotherapy was retrospectively recorded with respect to baseline status. 30 lung image features were extracted from the baseline free-breathing planning CT: 10 intensity-based features (derived from the histogram of intensities), and the mean value and standard deviation of 10 texture features (from the co-occurrence matrix, neighbourhood gray tone difference matrix (NGTDM) and neighbouring gray level dependence matrix (NGLDM) categories). All features were calculated within each of the isodose volumes V5, V20 and V40 of the lung excluding the GTV structure. Additionally 15 shape and location features of these isodose volumes were collected: volume, bounding box dimensions, centroid coordinates and compactness. Other features included age, smoking status, chemotherapy regimen, treatment modulation, heart Dmax and Dmean. All combinations of the 5 most significant features resulting from a univariate logistic regression analysis were tested in multivariate setting (likelihood ratio test between nested models).
Results: Dyspnea increase grade >= 2 was present in 13.8% of patients. For an increase of at least 1 grade, this was 38.8%. In univariate modeling, several image and isodose shape features performed significantly better than MLD for both endpoints ( Table 1 ). The resulting classifier for dyspnea increase grade >= 1 was based on the texture feature 'small number emphasis' and the V40 isodose antero-posterior dimension (AUC= 0.71). The dyspnea increase grade >= 2 classifier was based on mean heart dose and antero-posterior dimension of the V20 isodose (AUC=0.71).
Conclusion:
A radiomics analysis with image and isodose features yielded promising prognostic models for dyspnea compared to the classical MLD-based model. Validation on a recently available large multicentric database will be performed by the time of the congress, which will allow the selection of the most robust model. This project has received funding from the European Union's Seventh Framework Programme under grant agreement no 601826 (REQUITE).
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The effect of rectal retractor on intra-fraction motion of prostate A. Vanhanen Purpose or Objective: Intra-fraction motion of the prostate is a known phenomenon that degrades the delivered dose to
